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(54) CERAMIC FILTER AGGREGATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic filter 
aggregate hardly causing the leakage of fluid at an outer 
peripheral surface. 

SOLUTION: The ceramic filter aggregate 9 constitutes a 
part of waste gas purifying device 1 . In the ceramic filter 
aggregate 9, respective filters F1 are integrated by 
bonding outer peripheral surfaces themselves of plural 
filters F1 consisting of porous ceramic sintered body 
through a ceramic sealing material layer 15. The section 
of the aggregate 9 is subjected to external size cutting in 
an almost circular shape as a whole. An unevenness 
eliminating layer 16 consisting of ceramic material is 
formed at the outer peripheral surface 9c exposed by the 
external size cutting. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]By pasting up via a nature sealant layer of ceramics, the peripheral faces of two or 
more filters which consist of porous ceramic sintered bodies, A ceramic filter aggregate which 
is an aggregate which unifies said each filter and is characterized by forming a concavo- 
convex dissolution layer which consists of quality of ceramics in a peripheral face exposed to 
section approximate circle shape or a section abbreviation elliptical by carrying out an outside 
cut as a whole. 

[Claim 2]The ceramic filter aggregate according to claim 1, wherein said concavo-convex 
dissolution layer thickness is 0.1 mm - 10 mm. 

[Claim 3]The ceramic filter aggregate according to claim 1 or 2, wherein an end in a filter axial 
direction of said concavo-convex dissolution layer is curved surface shape with a curvature 
radius of R= 0.1 mm - 10 mm. 

[Claim 4]A ceramic filter aggregate given in any 1 paragraph of claims 1 thru/or 3, wherein said 
sealant layer is formed so that it may become thinner than said concavo-convex dissolution 
layer. 

[Claim 5]A ceramic filter aggregate given in any 1 paragraph of claims 1 thru/or 4, wherein said 
concavo-convex dissolution layer is formed using the same material as said sealant layer. 
[Claim 6]A ceramic filter aggregate given in any 1 paragraph of claims 1 thru/or 5, wherein said 
filter is arranged in the state where it shifted mutually in accordance with a direction which 
intersects perpendicularly with a filter axial direction. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the ceramic filter aggregate of the structure 
which pasted up two or more filters which consist of ceramic sintered bodies, and was unified. 
[0002] 

[Description of the Prior ArtJThe number of a car enters by the end of this century, and is 
increasing by leaps and bounds, and the increase of it also with a rapid quantity of the exhaust 
gas taken out from the internal-combustion engine of a car in proportion to it is being 
enhanced. Since various substances contained in the exhaust gas which especially a diesel 
power plant takes out become a cause which causes contamination, they are having influence 
serious for world environment now. The research result that the particles (diesel particulate) in 
exhaust gas become a cause which sometimes causes reduction of an allergy obstacle or a 
sperm count is also reported by these days. That is, it is considered to be an urgent technical 
problem for human beings to take the measure which removes the particles in exhaust gas. 
[0003]The exhaust gas purifying facility of various varieties is proposed from before under such 
circumstances. A common exhaust gas purifying facility provides a casing in the way of the 
exhaust pipe connected with the engine exhaust manifold, and has the structure which has 
arranged the filter which has a detailed hole in it. There are ceramics besides metal or an alloy 
as a formation material of a filter. The honeycomb filter made from cordierite is known as an 
example of representation of the filter which consists of ceramics. These days, since there is 
an advantage, like the pressure loss which heat resistance, a mechanical strength, and 
collection efficiency are high, and is chemically stable is small, a porous silicon carbide 
sintered compact is used as a filter formation material in many cases. 
[0004]The honeycomb filter has a cell of a large number prolonged along an own axial 
direction. When exhaust gas passes through a filter, the trap of the particles is carried out with 
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the cell wall. As a result, particles are removed out of exhaust gas. 

[0005] However, the honeycomb filter made from a porous silicon carbide sintered compact is 
weak to a thermal shock. Therefore, it becomes easy to produce a crack in a filter, so that it 
enlarges. Therefore, the art of unifying two or more small pieces of a filter individual as a 
means to avoid breakage by a crack, and manufacturing one big ceramic filter aggregate is 
proposed in recent years. 

[0006]The general method of manufacturing an above-mentioned aggregate is introduced 
simply. First, the honeycomb Plastic solid of square pole form is formed by extruding a ceramic 
raw material continuously via the metallic mold of an extruding press machine. After cutting a 
honeycomb Plastic solid to equal length, the cutting piece is calcinated and it is considered as 
a filter. After a baking process, by pasting up the peripheral faces of a filter via the nature 
sealant layer of ceramics, two or more filters are bundled and it unifies. As for the above result, 
a desired ceramic filter aggregate is completed. 

[0007]And the mat state thermal insulation which consists of ceramic fiber etc. is twisted 
around the peripheral face of a ceramic filter aggregate. In this state, an aggregate is 
accommodated in the casing provided in the way of the exhaust pipe. 
[0008] 

[Problem(s) to be Solved by the lnvention]By the way, the conventional ceramic filter 
aggregate is presenting the shape of a rectangular cross section as a whole. Using it, where 
section approximate circle shape or a section abbreviation elliptical are used as a whole is also 
performed by carrying out the outside cut of such an aggregate. 
[0009]However, since a filter is what has many cells, if the outside cut of an aggregate is 
performed, in the peripheral face of the newly exposed aggregate, a cell wall will become 
unreserved, and unevenness of it will be possible for a peripheral face as a result. Therefore, 
where thermal insulation is provided in a peripheral face, even if it accommodates an 
aggregate in a casing, it is not avoided that a crevice arises along with a filter longitudinal 
direction. For this reason, it becomes easy to leak exhaust gas via that crevice, and there was 
a problem that the processing efficiency of exhaust gas fell. 

[0010]This invention is made in light of the above-mentioned problems, and the purpose is to 
provide the ceramic filter aggregate in which leak of the fluid in a peripheral face does not take 
place easily. 
[0011] 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem, in 
the invention according to claim 1 . By pasting up via a nature sealant layer of ceramics, the 
peripheral faces of two or more filters which consist of porous ceramic sintered bodies, It is an 
aggregate which unifies said each filter, and let a ceramic filter aggregate, wherein a concavo- 
convex dissolution layer which consists of quality of ceramics is formed in a peripheral face 
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exposed to section approximate circle shape or a section abbreviation elliptical by carrying out 
an outside cut as a whole be the gist. 

[0012]ln claim 1, said concavo-convex dissolution layer thickness presupposed that they are 
the invention according to claim 2 0.1 mm - 10 mm. In claim 1 or 2, an end in a filter axial 
direction of said concavo-convex dissolution layer presupposed that it is the invention 
according to claim 3 curved surface shape with a curvature radius of R= 0.1 mm - 10 mm. 
[0013]ln any 1 paragraph of claims 1 thru/or 3, said sealant layer presupposed the invention 
according to claim 4 that said concavo-convex dissolution layer is formed so that a twist may 
also become thin. In any 1 paragraph of claims 1 thru/or 4, said concavo-convex dissolution 
layer presupposed that the invention according to claim 5 is formed using the same material as 
said sealant layer. 

[0014]ln any 1 paragraph of claims 1 thru/or 5, said filter presupposed that the invention 
according to claim 6 is arranged in the state where it shifted mutually in accordance with a 
direction which intersects perpendicularly with a filter axial direction. 
[001 5] Hereafter, "OPERATION" of this invention is explained. According to the invention 
according to claim 1 , a peripheral face of an aggregate will be in a flat state by burying 
unevenness by a concavo-convex dissolution layer. Therefore, a crevice becomes difficult to 
be made in the peripheral face at the time of accommodation of an aggregate. Since this 
concavo-convex dissolution layer consists of quality of ceramics, it excels in adhesion with a 
filter which consists of porous ceramic sintered bodies, and heat resistance. 
[0016]According to the invention according to claim 2, manufacture of an aggregate can 
prevent leak of a fluid certainly in the range which does not become difficult. If a concavo- 
convex dissolution layer is too thin, unevenness in a peripheral face of an aggregate cannot be 
buried thoroughly, but a crevice will still remain there easily. On the contrary, when it is going 
to thicken a concavo-convex dissolution layer, there is a possibility that formation of a same 
layer may become difficult or the whole aggregate may major-diameter-ize. 
[0017]According to the invention according to claim 3, since an end in a filter axial direction of 
a concavo-convex dissolution layer is the curved surface shape of a given curvature radius, 
concentration of stress generated by a thermo cycle at the time of use is eased. Therefore, 
one-point concentration of stress can be avoided and it becomes possible to prevent 
generating of a crack in a concavo-convex dissolution layer, etc. If the curvature radius R is 
less than 0.1 mm, it becomes easy to concentrate stress generated by a thermo cycle at the 
time of use on one point of an end of a concavo-convex dissolution layer, and a crack may 
occur at the end of a concavo-convex dissolution layer depending on the case. If the curvature 
radius R exceeds 10 mm on the other hand, as a result of the thickness's becoming thin in an 
end of a concavo-convex dissolution layer, there is a possibility that an original function of 
prevention of fluid leak may be spoiled by case. 
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[0018]According to the invention according to claim 4, filtering capacity and a thermally 
conductive fall are beforehand prevented by forming a sealant layer so that it may become 
thinner than a concavo-convex dissolution layer. According to the invention according to claim 
5, since a concavo-convex dissolution layer is formed using the same material as a sealant 
layer, it becomes difficult to produce a crack in a boundary part of a concavo-convex 
dissolution layer and a sealant layer. Since it is not necessary to prepare another different 
material from material for sealant stratification, manufacture of an aggregate becomes easy 
and high cost-ization is also avoided. 

[0019]Since it becomes difficult to produce a gap in a filter by arranging a filter in the state 
where it shifted mutually beforehand at the time of use according to the invention according to 
claim 6, disruptive strength of an aggregate improves. A temperature gradient becomes 
difficult to be made between a peripheral part of an aggregate, and a center section as a result 
of the improvement of thermal conductivity along a diameter direction of an aggregate. 
[0020] 

[Embodiment of the lnvention]Hereafter, the exhaust gas purifying facility 1 for the diesel 
power plants of one embodiment which materialized this invention is explained in detail based 
on drawing 1 - drawing 5 . 

[0021 ]As shown in drawing 1 , this exhaust gas purifying facility 1 is a device for purifying the 
exhaust gas discharged from the diesel power plant 2 as an internal-combustion engine. The 
diesel power plant 2 is provided with two or more cylinders which are not illustrated. The tee 4 
of the exhaust manifold 3 which consists of metallic materials is connected with each cylinder, 
respectively. Each tee 4 is connected to the one manifold body 5, respectively. Therefore, the 
exhaust gas discharged from each cylinder is concentrated on one place. 
[0022]The 1st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of metallic materials 
are allocated in the downstream of the exhaust manifold 3. The upstream end of the 1st 
exhaust pipe 6 is connected with the manifold body 5. Between the 1st exhaust pipe 6 and the 
2nd exhaust pipe 7, the tubed casing 8 which similarly consists of metallic materials is 
allocated. The upstream end of the casing 8 is connected with the downstream end of the 1st 
exhaust pipe 6, and the downstream end of the casing 8 is connected with the upstream end of 
the 2nd exhaust pipe 7. It can also be grasped that the casing 8 is allocated in the way of the 
exhaust pipes 6 and 7. And as a result, the interior area of the 1st exhaust pipe 6, the casing 8, 
and the 2nd exhaust pipe 7 is mutually open for free passage, and exhaust gas flows in it. 
[0023]As shown in drawing 1 , the casing 8 is formed so that the center section may serve as a 
major diameter rather than the exhaust pipes 6 and 7. Therefore, the interior area of the casing 
8 is large compared with the interior area of the exhaust pipes 6 and 7. The ceramic filter 
aggregate 9 is accommodated in this casing 8. 

[0024]The thermal insulation 10 is allocated between the peripheral face of the aggregate 9, 
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and the inner skin of the casing 8. The thermal insulation 10 is the mat state thing formed 
including ceramic fiber, and the thickness is several millimeters - tens of mm. The thermal 
insulation 10 is good to have thermal expansion nature. Since thermal expansion nature here 
has elastic structure, it refers to that there is a function to release heat stress. The reason is for 
stopping the energy loss at the time of reproduction to the minimum by preventing heat from 
escaping from the outermost periphery part of the aggregate 9. It is for preventing a position 
gap of the ceramic filter aggregate 9 which the pressure of exhaust gas, vibration by run, etc. 
bring about by expanding ceramic fiber with the heat at the time of reproduction. 
[0025]Since the ceramic filter aggregate 9 used in this embodiment is what removes a diesel 
particulate like the above, generally it is called a diesel particulate filter (DPF). As shown in 
drawing 2 and drawing 3 , the aggregate 9 of this embodiment is formed by bundling two or 
more filter F1 and unifying. Filter F1 located in the center section of the aggregate 9 is square 
pole form, and the outside dimension is 33mmx33mmx167mm. Around filter F1 of square pole 
form, two or more variant filter F1 which is not square pole form is arranged. As a result, if it 
sees as a whole, the cylindrical ceramic filter aggregate 9 (around 135 mm in diameter) is 
constituted. 

[0026]These filter F1 is products made from a porous silicon carbide sintered compact which 
are kinds of a ceramic sintered body. The reason for having adopted the silicon carbide 
sintered compact is that there is an advantage of especially excelling in heat resistance and 
thermal conductivity, as compared with other ceramics. As sintered compacts other than 
silicon carbide, sintered compacts, such as silicon nitride, sialon, alumina, cordierite, and 
mullite, can also be chosen, for example. 

[0027]As shown in drawing 3 etc., these filter F1 is what is called honeycomb structured 
bodies. The reason for having adopted the honeycomb structured body is that there is an 
advantage that pressure loss is small even when the collection volume of particles increases. 
Two or more breakthroughs 12 which make the shape of a section abbreviation square are 
regularly formed in each filter F1 along the axial direction. Each breakthrough 12 is mutually 
divided with the thin cell wall 13. The oxidation catalyst which consists of platinum group 
metals (for example, Pt etc.), other metallic elements, the oxide of those, etc. is supported by 
the outside surface of the cell wall 13. The opening of each breakthrough 12 is closed by the 
sealed body 14 (here porous silicon carbide sintered compact) at the one of end facea [ 9 ] and 
9b side. Therefore, if it sees as the end face 9a and the whole 9b, the shape of a checker is 
presented. As a result, the cell of a large number which carried out section quadrangular 
shape is formed in filter F1 . The density of a cell is set up before and after 200 pieces/inch, the 
thickness of the cell wall 13 is set as around 0.3 mm, and the cell pitch is set as around 1 .8 
mm. In the upstream end face 9a, the opening more than of the thing of about half one is 
carried out among a large number cells, and the opening of the remaining things is carried out 
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in the downstream end side 9b. 

[0028]As for the average pore diameter of filter F1 , it is preferred that they are 1 micrometer - 
50 micrometers, and 5 more micrometers - 20 micrometers. Blinding of filter F1 according that 
an average pore diameter is less than 1 micrometer to deposition of particles becomes 
remarkable. On the other hand, since it becomes impossible to catch fine particles when an 
average pore diameter exceeds 50 micrometers, collection efficiency will fall. 
[0029]As for the porosity of filter F1 , it is preferred that they are 30% - 70%, and 40 more% - 
60%. Filter F1 becomes it precise that porosity is less than 30% too much, and there is a 
possibility that it may become impossible to circulate exhaust gas inside. On the other hand, 
when porosity exceeds 70%, there is a possibility that may become weak in intensity and the 
collection efficiency of particles may fall into filter F1 since an opening increases too much. 
[0030]As shown in drawing 2 and drawing 3 , peripheral faces have pasted up a total of 16 filter 
F1 mutually via the nature sealant layer 15 of ceramics. Here, the nature sealant layer 15 of 
ceramics of this embodiment is described in detail. 

[0031]Said sealant layer 15 consists of an inorganic fiber, an inorganic binder, an organic 
binder, and an inorganic particle at least, And it is desirable to be formed using the sealant of 
the nature raw material of elasticity which combines mutually said inorganic fiber which is each 
other interwoven with in three dimensions, and an inorganic particle via said inorganic binder 
and an organic binder. 

[0032]As an inorganic fiber contained in said sealant, at least one or more sorts of ceramic 
fiber chosen from a silica alumina fiber, a mullite fiber, an alumina fiber, and a silica fiber is 
mentioned. Also in these, it is desirable to choose especially a silica alumina ceramic fiber. A 
silica alumina ceramic fiber is because the operation which absorbs heat stress is shown while 
excelling in elasticity. 

[0033]ln this case, the content of the silica alumina ceramic fiber in a sealant is 20 % of the 
weight - 30 % of the weight more preferably in solid content 10 % of the weight - 40% of the 
weight 1 0 % of the weight - 70% of the weight. It is because the effect as an elastic body falls 
that content is less than 1 0 % of the weight. On the other hand, if content exceeds 70 % of the 
weight, while causing decline in thermal conductivity, it is because elasticity declines. 
[0034]The shot content in a silica alumina ceramic fiber is 1 % of the weight - 3 % of the weight 
more preferably 1 % of the weight - 5% of the weight 1 % of the weight - 10% of the weight. It 
is because a manufacture top is difficult for carrying out shot content to less than 1 % of the 
weight. It is because the peripheral face of filter F1 will get damaged on the other hand if shot 
content exceeds 50 % of the weight. 

[0035]The fiber length of a silica alumina ceramic fiber is 1 mm - 20 mm more preferably 1 mm 
- 50 mm 1 mm - 100 mm. It is because elastic structure cannot be formed as fiber length is 
less than 1 mm. It is because textiles will become like fluff and the dispersibility of inorganic 
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particles will get worse, if fiber length exceeds 100 mm. It is because it becomes impossible to 
make the sealant layer 15 thin and the thermally conductive fall between filter F1 is caused. 
[0036]as the inorganic binder contained in said sealant - silica - at least one or more sorts of 
colloidal one chosen from sol and alumina sol -- sol is desirable, the inside of it - especially - 
silica - it is desirable to choose sol. the reason - silica - it is because sol is easy to come to 
hand, serves as Si0 2 easily by calcination, so it is preferred as adhesives in a high 

temperature region, and silica - it is because sol is excellent in insulation. 
[0037]in this case, the silica in a sealant - the content of sol is 5 % of the weight - 9 % of the 
weight more preferably in solid content 1 % of the weight - 15% of the weight 1 % of the weight 
- 30% of the weight. It is because the fall of adhesive strength is caused as content is less than 
1 % of the weight. On the contrary, it is because decline in thermal conductivity will be caused 
if content exceeds 30 % of the weight. 

[0038]As an organic binder contained in said sealant, a hydrophilic organic high polymer is 
preferred, and at least one or more sorts of polysaccharide chosen from polyvinyl alcohol, 
methyl cellulose, ethyl cellulose, and carbomethyloxycellulose is more preferred. Also in these, 
it is desirable to choose especially carboxymethyl cellulose. This is because carboxymethyl 
cellulose gives the suitable mobility for a sealant, so the adhesive property outstanding in the 
ordinary temperature field is shown. 

[0039]ln this case, the content of carboxymethyl cellulose in a sealant is 0.4 % of the weight - 
0.6 % of the weight more preferably in solid content 0.2 % of the weight - 1 .0% of the weight 
0.1 % of the weight - 5.0% of the weight. It is because migration cannot fully be controlled as 
content is less than 0.1 % of the weight. When the sealant with which it filled up between seal 
bodies hardens "migration", it means the phenomenon which the binder in a sealant moves 
with dry removal of a solvent. It is because an organic binder will be burned down and the 
intensity of the sealant layer 15 will fall according to an elevated temperature on the other 
hand, if content exceeds 5.0 % of the weight. 

[0040]lt is preferred that it is a nature raw material of elasticity using at least one or more sorts 
of the inorganic powder or the whiskers which are chosen from silicon carbide, silicon nitride, 
and boron nitride as an inorganic particle contained in said sealant, such carbide and a nitride 
have dramatically large thermal conductivity - the ceramic fiber surface and colloidal one - it 
is because it is placed between the surface and the inside of sol and contributes to thermally 
conductive improvement. 

[0041]Also in the inorganic particle of the above-mentioned carbide and a nitride, it is desirable 
to choose especially silicon carbide powder. This is because silicon carbide has the character 
to be easy to get used with ceramic fiber in addition to thermal conductivity being very high. 
And in this embodiment, it is because filter F1 which is a seal body is the thing of the same 
kind made from porous silicon carbide, i.e., a product. 
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[0042]ln this case, the content of silicon carbide powder is 20 % of the weight - 40 % of the 
weight more preferably in solid content 10 % of the weight - 60% of the weight 3 % of the 
weight - 80% of the weight. It is because decline in the thermal conductivity of the sealant layer 
15 is caused as content is less than 3 % of the weight. It is because the fall of the adhesive 
strength at the time of an elevated temperature will be caused on the other hand if content 
exceeds 80 % of the weight. 

[0043]0.01 micrometer - 100 micrometers of particle diameter [ 0.1 micrometer - 15 
micrometers of ] of silicon carbide powder are 0.1 micrometer - 10 micrometers more 
preferably. It is because adhesive strength and a thermally conductive fall will be caused if 
particle diameter exceeds 100 micrometers. It is because it is connected with the high cost of a 
sealant on the other hand that particle diameter is less than 0.01 micrometer. 
[0044]As shown in drawing 2 etc., the concavo-convex dissolution layer 16 which consists of 
quality of ceramics is formed in the peripheral face 9c of the ceramic filter aggregate 9 of this 
embodiment. This concavo-convex dissolution layer 16 is formed using the charge of a 
ceramic material which contains ceramic fiber and a binder as that ingredient at least. In said 
charge of a ceramic material, it is good to contain inorganic particles, such as silicon carbide, 
silicon nitride, and boron nitride, as said binder - silica - it is good to use inorganic binders, 
such as sol and alumina sol, and also it good to use the organic binder represented by 
polysaccharide etc. As for said charge of a ceramic material, it is desirable to combine 
mutually ceramic fiber which is each other interwoven with in three dimensions, and an 
inorganic particle via a binder. As for the concavo-convex dissolution layer 16, it is desirable to 
be formed using as of the same kind a material as the sealant layer 15, and being especially 
formed using the completely same material is very desirable. 

[0045]As for the thickness of the concavo-convex dissolution layer 16, it is good that they are 
0.1 mm - 10 mm, it is good that they are 0.3 more mm - 2 mm, and it is especially good that 
they are 0.5 mm - 1 mm. It is because the unevenness 17 in the peripheral face 9c of the 
ceramic filter aggregate 9 cannot be buried thoroughly but a crevice will still remain there 
easily, if the concavo-convex dissolution layer 16 is too thin. On the contrary, it is because 
there is a possibility that the stratification may become difficult or the aggregate 9 whole may 
major-diameter-ize when it is going to thicken the concavo-convex dissolution layer 16. 
[0046]As for the sealant layer 15, being formed is preferred so that it may become thinner than 
the concavo-convex dissolution layer 16, and it is desirable to specifically be formed such 
within the limits of 0.3 mm - 3 mm. By forming the sealant layer 15 so that it may become 
thinner than the concavo-convex dissolution layer 16, it is because filtering capacity and a 
thermally conductive fall are prevented beforehand. 

[0047]By the way, it is preferred that the end in the filter axial direction of the concavo-convex 
dissolution layer 16 is curved surface shape (see the curved surface part 18 shown by drawing 
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4). Speaking more concretely, as for said end, it being preferred that they are curved surface 
shape's with a curvature radius of R-s 0.1 mm's - 10 mm and the curved surface shape's of 
0.5 more mm's - 2 mm. 

[0048] It is because it becomes easy to concentrate the stress generated by the thermo cycle at 
the time of use on one point of the end of the concavo-convex dissolution layer 16 and a crack 
and a chip may occur at the end of the concavo-convex dissolution layer 16 depending on the 
case, if the curvature radius R is less than 0.1 mm. 

[0049]lt is because there is a possibility that the original function of prevention of leak of 
exhaust gas may be spoiled by the case as a result of the thickness's becoming thin in the end 
of the concavo-convex dissolution layer 16, if the curvature radius R exceeds 10 mm on the 
other hand. 

[0050]The value of the curvature radius R in the curved surface part 18 is good to be more 
greatly set up by the time when the thickness of the concavo-convex dissolution layer 16 is 
thicker. Next, the procedure of manufacturing the above-mentioned ceramic filter aggregate 9 
is explained based on drawing 5 . 

[0051]First, the paste for closure used by the ceramic stock slurry used by an extrusion 
molding step and an end face sealing process, the paste for sealant stratification used by a 
filter bonding process, and the paste for concavo-convex dissolution stratification used at a 
concavo-convex dissolution stratification process are produced beforehand. When using the 
paste for sealant stratification also for formation of a concavo-convex dissolution layer, it is not 
necessary to produce the paste for concavo-convex dissolution stratification. 
[0052]As ceramic stock slurry, what blended an organic binder and water with silicon carbide 
powder the predetermined daily dose every, and kneaded them to it is used. As a paste for 
closure, what blended and kneaded an organic binder, lubricant, a plasticizer, and water to 
silicon carbide powder is used. As a paste for sealant stratification (the same may be said of 
the paste for concavo-convex dissolution stratification.), what blended an inorganic fiber, an 
inorganic binder, an organic binder, an inorganic particle, and water the predetermined daily 
dose every, and kneaded them is used. 

[0053]Next, said ceramic stock slurry is supplied to an extruding press machine, and it is 
continuously extruded via a metallic mold. Then, the honeycomb Plastic solid by which 
extrusion molding was carried out is cut to equal length, and the honeycomb Plastic solid 
cutting piece of square pole form is obtained. The single-sided opening of each cell of a cutting 
piece is filled up with the paste for specified quantity [ every ] closure, and the both-ends side 
of each cutting piece is closed. 

[0054]Then, temperature, time, etc. are set as predetermined conditions, this calcination is 
performed, and a honeycomb Plastic solid cutting piece and the sealed body 14 are made to 
sinter thoroughly. Thus, at this time, all the things of filter F1 made from a porous silicon 
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carbide sintered compact acquired are still square pole form. 

[0055]ln order for an average pore diameter to be 6 micrometers - 15 micrometers and to 
make porosity into 35% - 50%, in this embodiment, calcination temperature is set as 2100 ** - 
2300 **. Firing time is set up in 0.1 hour - 5 hours. The furnace atmosphere at the time of 
calcination is made into an inert atmosphere, and the pressure of the atmosphere at that time 
is made into ordinary pressure. 

[0056]Next, after forming in the peripheral face of filter F1 the foundation layer which consists 
of quality of ceramics if needed, the paste for sealant stratification is further applied on it. And 
using such 16 filter F1, the peripheral faces are pasted up mutually and it unifies. At this time, 
as shown in drawing 5 (a), the ceramic filter aggregate 9A is presenting the shape of a section 
square as a whole. 

[0057]ln the outside cut process of continuing, the aggregate 9A of the shape of a section 
square pass said filter bonding process is ground, the garbage in a peripheral part is removed, 
and the outside is prepared. As a result, as shown in drawing 5 (b), the round cross section- 
like ceramic filter aggregate 9 is obtained. By outside cut, in the newly exposed field, the cell 
wall 13 becomes unreserved selectively and unevenness 17 is made as a result in the 
peripheral face 9c. The unevenness 17 which is possible in this embodiment is a thing (0.5 mm 
- about 1 mm), and consists of the projected rim and slot which extend along the axial direction 
(namely, longitudinal direction of filter F1) of the aggregate 9. 

[0058]ln the concavo-convex dissolution stratification process of continuing, while using said 
paste for sealant stratification as a paste for concavo-convex dissolution stratification, the 
paste concerned is uniformly applied on the peripheral face 9c of the aggregate 9. Then, a 
curved surface part formation process is performed if needed, and the curved surface part 18 
is formed in the both ends in the filter axial direction of the concavo-convex dissolution layer 
16. Specifically, there is a technique of grinding the portion concerned a little by brushing the 
both ends in the concavo-convex dissolution layer 16 using instruments, such as a brush, for 
example. If it passes through such a process, the suitable-shaped curved surface part 18 is not 
only formed, but the paste of the surplus overflowing into the end faces 9a and 9b will be 
removed. 

[0059]And as for the above result, the ceramic filter aggregate 9 shown in drawing 5 (c) is 
completed. Next, the particulate trap operation by the above-mentioned ceramic filter 
aggregate 9 is explained briefly. 

[0060]Exhaust gas is supplied to the ceramic filter aggregate 9 accommodated in the casing 8 
from the upstream end face 9a side. The exhaust gas supplied through the 1st exhaust pipe 6 
flows first in the cell which carries out an opening in the upstream end face 9a. Subsequently, 
this exhaust gas passes the cell wall 13, and results in the inside of the cell which adjoins it, 
i.e., the cell which carries out an opening in the downstream end side 9b. And exhaust gas 
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flows out of the downstream end side 9b of filter F1 via the opening of the cell. However, the 
particles contained in exhaust gas will not be able to pass the cell wall 13, but a trap will be 
carried out there. As a result, the purified exhaust gas is discharged from the downstream end 
side 9b of filter F1 . After the purified exhaust gas passes the 2nd exhaust pipe 7 further, it is 
eventually emitted into the atmosphere. 
[0061] 

[Working Example(s) and Comparative Example(s)](Example 1) 

(1) 6.5% of the weight, an organic binder (methyl cellulose) and water were added 20% of the 
weight respectively to the mixture obtained by carrying out the wet blending of 51.5 % of the 
weight of alpha type silicon carbide powder, and 22 % of the weight of the beta type silicon 
carbide powder, and were kneaded into it, respectively. Next, the generation form of 
honeycomb shape was acquired by carrying out extrusion molding of what added a small 
amount of plasticizers and lubricant to said kneaded material, and was kneaded further. 
[0062](2) Next, after drying this generation form using a microwave drying machine, the 
breakthrough 12 of the Plastic solid was closed with the paste for closure made from a porous 
silicon carbide sintered compact. Subsequently, the paste for closure was again dried using 
the dryer. After degreasing this dried body at 400 ** following an end face sealing process, 
under the argon atmosphere of ordinary pressure, it was further calcinated at 2200 ** for about 
3 hours. As a result, filter F1 made from silicon carbide of honeycomb shape was acquired by 
porosity. 

[0063](3) ceramic fiber (alumina silicate ceramic fiber.) 3% of shot content, 100-mm 0.1 mm - 
23.3 % of the weight of fiber lengths, the silica as 30.2 % of the weight of silicon carbide 
powder with a mean particle diameter of 0.3 micrometer, and an inorganic binder - 0.5 % of 
the weight of carboxymethyl cellulose and 39 % of the weight of water as 7 % of the weight of 
sol (the equivalent unit of Si0 2 of sol is 30%) and an organic binder were mixed and kneaded. 

By adjusting this kneaded material to suitable viscosity, the combination paste used for both 
formation of the sealant layer 15 and formation of the concavo-convex dissolution layer 16 was 
produced. 

[0064](4) Next, while applying said combination paste to the peripheral face of filter F1 
uniformly, dry and stiffen the peripheral faces of filter F1 on the conditions of 50 ** - 100 **x 1 
hour by the state where it was made to stick mutually. As a result, filter F1 is pasted up via the 
sealant layer 15. Here, the thickness of the sealant layer 15 was set as 1.0 mm. 
[0065](5) Next, after producing the round cross section-like ceramic filter aggregate 9 by 
carrying out an outside cut and preparing an outside, said combination paste was uniformly 
applied to the exposed peripheral face 9c. And it dried and hardened on the conditions of 50 ** 
- 100 **x 1 hour, the 0.6-mm-thick concavo-convex dissolution layer 16 was formed, and the 
aggregate 9 was completed. 
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[0066]and - grinding that portion a little by brushing the end of the concavo-convex dissolution 
layer 16 uniformly after this - a curvature radius - R = about 1 mm curved surface part 18 was 
formed. And when every place of the aggregate 9 produced by performing it above was 
observed with the naked eye, the unevenness 17 of the peripheral face 9c is buried nearly 
thoroughly by the concavo-convex dissolution layer 16, and the peripheral face 9c had 
changed into the flat state. The crack was produced about neither the boundary part of the 
concavo-convex dissolution layer 16 and filter F1 , nor the boundary part of the concavo- 
convex dissolution layer 16 and the sealant layer 15. Therefore, it was suggested to these 
boundary parts that high adhesion and sealing nature are secured. Of course, neither the 
crack nor the chip was observed also in concavo-convex dissolution layer 16 the very thing. 
[0067]Then, where the thermal insulation 10 is twisted, when the aggregate 9 was 
accommodated in the casing 8, a crevice was not made in the peripheral face 9c of the 
aggregate 9. When exhaust gas was actually supplied, it turned out that exhaust gas is not 
leaking to the downstream via the crevice between the peripheral faces 9c. Therefore, 
according to this example, it became clear that exhaust gas can be processed efficiently. 
(Example 2) Example 2 - ceramic fiber (a mullite fiber.) 5 % of the weight of shot content, 100- 
mm 0.1 mm - 25 % of the weight of fiber lengths, 30 % of the weight of silicon nitride powder 
with a mean particle diameter of 1 .0 micrometer, 7 % of the weight of alumina sols (the 
equivalent unit of alumina sol is 20%) as an inorganic binder, What mixed and kneaded 0.5 % 
of the weight of polyvinyl alcohol and 37.5 % of the weight of alcohol as an organic binder was 
used as said combination paste. As it applied to Example 1 about the other matter, the ceramic 
filter aggregate 9 was produced. The thickness of the concavo-convex dissolution layer 16 was 
set as 0.6 mm, and the curvature radius R of the curved surface part 18 was set as about 1 
mm. 

[0068]And when the same macro-scopic observation as Example 1 was performed, the 
unevenness 17 of the peripheral face 9c was buried nearly thoroughly by the concavo-convex 
dissolution layer 16. The crack was produced about neither the boundary part of the concavo- 
convex dissolution layer 16 and filter F1, nor the boundary part of the concavo-convex 
dissolution layer 16 and the sealant layer 15. Therefore, it was suggested to these boundary 
parts that high adhesion and sealing nature are secured. Of course, neither the crack nor the 
chip was observed also in concavo-convex dissolution layer 16 the very thing. 
[0069]lt turned out that a crevice is not made in the peripheral face 9c at the time of use of the 
aggregate 9, and leak of the exhaust gas which moreover passed the crevice does not take 
place, either. Therefore, Example 2 also became clear [ that exhaust gas can be processed 
efficiently ] like Example 1 . 

(Example 3) Example 3 - ceramic fiber (an alumina fiber.) 4 % of the weight of shot content, 
and 100-mm 0.1 mm - 23 % of the weight of fiber lengths, What mixed and kneaded 0.5 % of 
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the weight of ethyl cellulose and 35.5 % of the weight of acetone as 8 % of the weight of 
alumina sols (the equivalent unit of alumina sol is 20%) as 35 % of the weight of boron nitride 
powder with a mean particle diameter of 1 micrometer and an inorganic binder and an organic 
binder was used as said combination paste. As it applied to Example 1 about the other matter, 
the ceramic filter aggregate 9 was produced. The thickness of the concavo-convex dissolution 
layer 16 was set as 0.6 mm, and the curvature radius R of the curved surface part 18 was set 
as about 1 mm. 

[0070]And when the same macro-scopic observation as Example 1 was performed, the 
unevenness 17 of the peripheral face 9c was buried nearly thoroughly by the concavo-convex 
dissolution layer 16. The crack was produced about neither the boundary part of the concavo- 
convex dissolution layer 16 and filter F1 , nor the boundary part of the concavo-convex 
dissolution layer 16 and the sealant layer 15. Therefore, it was suggested to these boundary 
parts that high adhesion and sealing nature are secured. Of course, neither the crack nor the 
chip was observed also in concavo-convex dissolution layer 16 the very thing. 
[0071]lt turned out that a crevice is not made in the peripheral face 9c at the time of use of the 
aggregate 9, and leak of the exhaust gas which moreover passed the crevice does not take 
place, either. Therefore, Example 3 also became clear [ that exhaust gas can be processed 
efficiently ] like Example 1 . 

(Examples 4 and 5) In Example 4, while setting the thickness of the concavo-convex 
dissolution layer 16 as 0.4 mm, the curvature radius R of the curved surface part 18 was set as 
about 0.2 mm. As it applied to Example 1 about the other matter, the ceramic filter aggregate 9 
was produced. 

[0072]ln Example 5, while setting the thickness of the concavo-convex dissolution layer 16 as 
7 mm, the curvature radius R of the curved surface part 18 was set as about 8 mm. As it 
applied to Example 1 about the other matter, the ceramic filter aggregate 9 was produced. 
[0073]When the macro-scopic observation same about these as Example 1 was performed, 
neither the crack nor the chip was accepted. It turned out that a crevice is not made in the 
peripheral face 9c at the time of use of the aggregate 9, and leak of the exhaust gas which 
moreover passed the crevice does not take place, either. Therefore, Examples 4 and 5 also 
became clear [ that exhaust gas can be processed efficiently ] like Example 1 . 
(Comparative example) In the comparative example, as we decided not to form the concavo- 
convex dissolution layer 16 in the peripheral face 9c and it applied to Example 1 fundamentally 
about the other matter, the ceramic filter aggregate was produced. 
[0074]And when the same macro-scopic observation as Example 1 was performed, the 
unevenness 17 remained in the peripheral face 9c. Therefore, at the time of use of an 
aggregate, the crevice was made in the peripheral face 9c, and it was checked that leak of the 
exhaust gas through the crevice takes place. Therefore, as compared with each Examples 1-3, 
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it was clear that it is inferior to the processing efficiency of exhaust gas. 

[0075]Therefore, according to the example of this embodiment, the following effects can be 

acquired. 

(1) In each example, the peripheral face 9c of the aggregate 9 is in the flat state by burying the 
unevenness 17 by the concavo-convex dissolution layer 16. Therefore, a crevice is not easily 
made in the peripheral face 9c at the time of accommodation of the aggregate 9, and leak of 
the exhaust gas through the crevice is prevented. The ceramic filter aggregate 9 excellent in 
the processing efficiency of exhaust gas and by extension, the exhaust gas purifying facility 1 
excellent in the processing efficiency of exhaust gas are [ above result ] realizable. 
[0076]Since this concavo-convex dissolution layer 16 consists of quality of ceramics, it excels 
also in adhesion with filter F1 which similarly consists of porous ceramic sintered bodies, and 
heat resistance. Therefore, even if the aggregate 9 is exposed to the elevated temperature 
which is hundreds of**, the concavo-convex dissolution layer 16 is burned down, and does not 
deteriorate, and suitable adhesion strength is also maintained. 

[0077](2) In each example, since the thickness of the concavo-convex dissolution layer 16 is 
set up in the optimum range of 0.1 mm - 10 mm, manufacture of the aggregate 9 can prevent 
leak of exhaust gas certainly in the range which does not become difficult. 
[0078](3) In each example, the curvature radius R of the curved surface part 18 in the 
concavo-convex dissolution layer 16 is set as the optimum range of 0.1 mm - 10 mm. For this 
reason, even if stress occurs by the thermo cycle at the time of use, the concentration to the 
end of the concavo-convex dissolution layer 16 of that generated stress is eased. Therefore, 
concentration of the stress to the portion concerned can be avoided and it becomes possible to 
prevent generating of the crack in the concavo-convex dissolution layer 16, or a chip. For this 
reason, generating of the crack in the concavo-convex dissolution layer 16, etc. can be 
prevented certainly, preventing generating of exhaust gas leakage. 

[0079](4) In each example, since the sealant layer 15 is formed so that it may become thinner 
than the concavo-convex dissolution layer 16, filtering capacity and a thermally conductive fall 
can be prevented beforehand. 

[0080](5) Form the concavo-convex dissolution layer 16 in each example using the same 
material as the sealant layer 15. For this reason, it becomes difficult to produce a crack in both 
15 and 16 boundary part for the reasons of the coefficient of thermal expansion of the 
concavo-convex dissolution layer 16 and the sealant layer 15 becoming equal. That is, a high 
adhesive property, sealing nature, and reliability are secured to the boundary part concerned. 
[0081]Apart from the paste for sealant stratification, since it is not necessary to prepare the 
paste for concavo-convex dissolution stratification, manufacture of the aggregate 9 becomes 
easy and the whole high cost-ization can be avoided. 

[0082](6) Use the following in each example as a material for forming the sealant layer 15 and 
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the concavo-convex dissolution layer 16. That is, it consists of an inorganic fiber, an inorganic 
binder, an organic binder, and an inorganic particle at least, and the nature raw material of 
elasticity which combines mutually said inorganic fiber which is each other interwoven with in 
three dimensions, and an inorganic particle via said inorganic binder and an organic binder is 
used. 

[0083]There are the following advantages in such a material. That is, in both a low temperature 
region and a pyrosphere, sufficient adhesive strength is expectable. Since this material is a 
nature raw material of elasticity, even when heat stress is added to the aggregate 9, it can 
open that heat stress certainly. Since this material is excellent in thermal conductivity, it tends 
to conduct heat uniformly and promptly to the whole aggregate 9, and can realize efficient 
exhaust gas processing. 

[0084]The embodiment of this invention may be changed as follows. 

- The number of combination of filter F1 may not be 16 pieces like said embodiment, and can 
use arbitrary numbers. In this case, of course, it is also possible to use it, combining suitably 
filter F1 from which size, shape, etc. differ. 

[0085]- It changes into the state where each filter F1 was beforehand shifted mutually in 
accordance with the direction which intersects perpendicularly with a filter axial direction like 
the ceramic filter aggregate 21 of example of another shown in drawing 6 , and each filter F1 
may be pasted up and it may unify. Since it becomes difficult to produce a gap in filter F1 at 
the time of the accommodation to the casing 8 when it does in this way, the disruptive strength 
of the aggregate 21 improves. Unlike said embodiment, in example of another, the part at 
which the sealant layer 15 crosses cross shape is not made, but it is thought that this has 
contributed to improvement in disruptive strength. A temperature gradient becomes difficult to 
be made between the peripheral part of the aggregate 21, and a center section as a result of 
the improvement of thermal conductivity along the diameter direction of the aggregate 21 . 
Therefore, the aggregate 21 comes to be heated uniformly and it becomes difficult to produce 
the cinder of the particles in a peripheral part. 

[0086]- The concavo-convex dissolution layer 16 does not need to be formed using as of the 
same kind the charge of a ceramic material as the sealant layer 15, and may be formed using 
the charge of a ceramic material of a different kind. 

- The concavo-convex dissolution layer 16 may be formed so that it may become thickness 
equal to the sealant layer 15, and it may be formed so that it may become still thicker than the 
sealant layer 15. 

[0087]- As a formation method of the concavo-convex dissolution layer 16, the applying 
method is adopted by the embodiment. It is not limited to this method, for example, print 
processes, the burning method, a dip method, the curtain coat method, etc. are adopted, and it 
may be made to form the concavo-convex dissolution layer 16. 
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[0088]- Although filter F1 has honeycomb shape structure as shown by said embodiment, it 
may not be restricted for seeing, for example, it may be a three-dimensional network, form-like 
structure, noodle-like structure, fiber-like structure, etc. 

[0089]- The shape of filter F1 in front of an outside cut process may not be limited to square 
pole form like an embodiment, and may have trianglepole shape, the shape of a hexagonal 
prism, etc. It not only processes the whole shape of the aggregate 9A in the shape of a round 
cross section, but it may process it, for example in the shape of an elliptical cross section etc. 
by an outside cut process. 

[0090]- As the technique of forming the curved surface part 18, it is not limited only to brushing 
using a brush as shown by the embodiment. For example, it is also possible to adopt 
techniques, such as ********, for the concavo-convex dissolution layer 16 of the portion 
concerned using instruments (for example, a brush, a spatula, etc.) other than a brush. It is 
also possible to adopt the techniques (technique specifically using abrasive grains, such as 
sandblasting, etc.) of replacing with the technique using the above instruments and not using 
an instrument. 

[0091]- As long as the necessity in particular does not exist, a curved surface part formation 
process which was being performed by the embodiment may be skipped. 
- In the embodiment, it was realized as a filter for exhaust gas purifying facilities to which the 
ceramic filter aggregate of this invention is attached by the diesel power plant 2. Of course, 
shape can be taken as things other than the filter for exhaust gas purifying facilities, for 
example, the ceramic filter aggregate of this invention can be materialized as the member for 
heat exchangers, a high-temperature fluid, a barrier filter for high temperature steam, etc. 
[0092]Next, the technical ideas grasped by the embodiment mentioned above are enumerated 
below besides the technical idea indicated to the claim. 

(1) In any one of the claims 1 thru/or 6, said aggregate should be a diesel particulate filter. 
[0093](2) In any one of claims 1 thru/or 6 and the technical ideas 1, said filter should be a 
honeycomb filter which consists of porous silicon carbide sintered compacts. Therefore, 
according to the invention given in this technical idea 2, pressure loss should be small and, 
moreover, should be excellent in heat resistance and thermal conductivity. 
[0094](3) In any one of claims 1 thru/or 6 and the technical ideas 1 and 2 said sealant layer, 
Consist of an inorganic fiber, an inorganic binder, an organic binder, and an inorganic particle 
at least, and be formed of the sealant of the nature raw material of elasticity which combines 
mutually said inorganic fiber which is each other interwoven with in three dimensions, and an 
inorganic particle via said inorganic binder and an organic binder. 

[0095](4) In any one of claims 1 thru/or 6 and the technical ideas 1 and 2 said sealant, solid 
content -- 10 % of the weight - 70% of the weight of a silica alumina ceramic fiber, and 1 % of 
the weight - 30% of the weight of silica -- consist of sol, 0.1 % of the weight - 5.0% of the 
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weight of carbomethyloxycellulose, and 3 % of the weight - 80% of the weight of silicon carbide 
powder. 

[0096](5) While accommodating the ceramic filter aggregate which unifies said each filter by 
pasting up the peripheral faces of two or more filters which consist of porous ceramic sintered 
bodies via the nature sealant layer of ceramics in the casing provided in the way of the exhaust 
pipe of an internal-combustion engine, In the exhaust gas purifying facility which filled up with 
thermal insulation the crevice which the peripheral face of the aggregate and the inner skin of 
said casing make, while an outside cut is carried out as a whole section approximate circle 
shape or a section abbreviation elliptical, said aggregate, An exhaust gas purifying facility, 
wherein the concavo-convex dissolution layer which consists of quality of ceramics is formed in 
the peripheral face exposed by the outside cut. Therefore, according to the invention given in 
this technical idea 5, the practical device excellent in intensity, reliability, etc. can be provided. 
[0097] 

[Effect of the InventionJAs explained in full detail above, according to the invention according to 
claim 1 to 6, the ceramic filter aggregate in which leak of the fluid in a peripheral face does not 
take place easily can be provided. 

[0098]According to the invention according to claim 2, manufacture of an aggregate can 
prevent leak of a fluid certainly in the range which does not become difficult. According to the 
invention according to claim 3, generating and fluid leak of a crack etc. in a concavo-convex 
dissolution layer can be prevented. 

[0099]According to the invention according to claim 4, filtering capacity and a thermally 
conductive fall can be prevented beforehand. According to the invention according to claim 5, 
prevention of prevention of the fluid leak in the boundary part of a concavo-convex dissolution 
layer and a sealant layer, manufacture facilitating of an aggregate, and high-cost-izing of an 
aggregate can be attained. 

[0100]According to the invention according to claim 6, improvement in the disruptive strength 
of an aggregate and soak-ization can be attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The whole exhaust gas purifying facility schematic diagram of one embodiment 
which materialized this invention. 

[Drawing 2] The side view of the ceramic filter aggregate of an embodiment. 

[Drawing 3]T he important section expanded sectional view of said exhaust gas purifying 

facility. 

[Drawing 4]T he important section expanded sectional view of a ceramic filter aggregate which 
performed brushing to a concavo-convex dissolution layer. 

[Drawing 5] (a), (b), and (c) are the outline perspective views for explaining the manufacturing 
process of a ceramic filter aggregate. 

[Drawing 6] The side view of the ceramic filter aggregate of example of another. 
[Description of Notations] 

9, 21 [ - A concavo-convex dissolution layer, F1 / - Filter. ] - A ceramic filter aggregate, 9c - 
The peripheral face of a ceramic filter aggregate, 15 - The nature sealant layer of ceramics, 
16 
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I«Wt92l tt1E|Hfl«BIW©WSttO. lmm~l 0 
mm-C$>6 t 4 £#84 £IB#©-fe7 $ y 

y74*y-*£*. 

[«M(«3] fljlB|!flf2^@<&7^Vy^;frfifc^'t 
*<Mtt, SJp^gR-O. lmm-1 OtnmoAil 

<ft6*$fcift«Sh^*r4*1to4*$ffl**l 
AS 3 OkW' 1 EfcfEfE©* 5 5 y 9 7 * **** 

[sfrfcJS 5 ] WSMfiW^JSfltSfav-^Jg 4 [53 W 
*HW8n-C*J*3 ivTV^ w 4 *ft»4 t««s*a 1 75 

w 4 4 1**** 1 5 (OV vf 1 W&fo 

imommmi 

[0 0 0 1] 

imvR+zmm) *7?y 

? 5 y * 7 -f /U#*£fcfcP1-5 t>©T?*>5. 
[0 002] 

jmouchsv* jewctt«u-ca»*©i'sj»iiBBjj»fea 

«±1ttlii£££4oT8&fc#te£4-*.<>oS>S t Sfc, 

— h) iK 4#4tT7w^-KS^ : Ha:©«'J?S 
3ltfittWH4fr5fc©WIW*fcWS*vcvV5. 

4#, A«fc4^Ti.&©me*>$4#*.&ftT^ 
5» 

[oo 0 3] r©.fc?*$tffrot>4, ft**** 
a©«to#*JWitiRfitf«***vt^a. 

tfaM&Stt, *^-7 Kfci£g $ 

ftfc#*«©»±l£*'-$'i'y*SRtt. *©+fc#lBfc 



2 

;v*0>J&jM*J|s|-4Lm ^I^awiSiK *?Sy 
*#<fc$. •&5Sy*frfefc57.f;i'*©ttafll4L-C 
ft, a-f-fx^ h&©'^#A7*/V*#fr&;fcT 

v*«. ahm* • mms. • 

#fc3C4*€>» #?L£Efl^B^#Sr74 
W»4L-Cffl^Sr4)4S^\ 
[0 0 0 4] /N=*A7*A>#tta#©WMfftfcfio 

I0 ^lOfitltSES, *©fc*Sl£±-3Ta&&*#}>7y7' 

[0 0 0 5] U»U #?LSfMfl^SaEB*MSro^=* 

74/Wzfi?vfitf£.l*t<tJ:Z. <kot\ 7?y 
^m«t6SH9&iift'5#K4b-C, 8&©*$fc74* 
bt 1 <Cl!7J'^7^^I 

[0006] ±S£©&^t:§^*-fiWft#i&fc« 

yy-J»*«WfcttUH+iilc*v, Hft&ft©" 

m*H*Lfc«. *©«IWr^«r«WtUT:7^^4t*, 
IS&fcXSatft, 7^^©*HBm±**7«y^ftv 
-A*JH*r*tt«#t5r4fcJ:9H 

[0 0 0 7] *Lt, 5** 7 *****#©*« 
[0008] 

TV^. *fc, ^©*5>WS^#fe*»*yl-t5t4 
K i y , ^#4 UT»fffi»&R^*fcH:»fi1qIiSfl?RB^ 

[0 0 0 9] t*»U 7-f^tt#»©*/Hr*i"ftt 
©■C*Sfc©, **»««.»#7h«rff3ts Ufcfc* 
40 fllt*ft#*©*HBfc*V^T*A«*<SI(#atfcJit 

yt4UTt), 7^^fi**«Kfio-CBIIB]3S*4t5l 
*4v>5BMS»*>ofc. 

[0 0 10] *«^li±sa©^i^fifrT«$hfc'b<D 

tfov, *©a»tt» ^j9jBK*»t6«*©s;-^#a 

r0fc<V^7 5y^7^y^^:S:lS#lc1-5r4C 

50 ...... 



.2008$ mm mm mmm 



NO. 2110 P. 7 



' • - ■ " • (3) 

3 

toon] 

b 4 %ffik<n 7 4 &9 <Dt\-fflM®±Z* 7 S '/ 9 
»BJP«*«:ttWiiilW1in»ttC«-»* y hSJiSili: 

Mmwk**>m ti-6. 10 

[0 0 12] fS#JS2K:a«0*5H±, SftsftSl fc*^ 

T> ttBllDl&ftffiJflOSSllO. lmm~l OmmTfc 

(MBft, ft$¥&R = 0. Imm-lOmmOftSW 
[0 0 13] SS*«4teE««5IW»±, fjMMlftSS 

*«5lllE«0»Hli» W**l»S4©Vvril,*l* 20 

[0014] fttm 6 |c|Btt0%R», ffi*« 1 AS 5 

[0 0 1 5] £H\ #3SE© Tf^fflj fcoV»TflW+ 

BtqWM**#lJ:<<**. tfcs lOBli&llMiJHtt* 
[ooi6] SI#«2fc£«i©£WlJ:J:S£, 

[0 0 17] 59*53 fcfB8OTgBfjKJ:5i:. POaWK 

#0. lmmfcTIiai:, ttJMOfc-HMfA'eJ: 
+<*9» «*CJ:Q-CBiy|iEij!nfiBo««WcT^7y 



• - • ^2 0 0 1 -1 8 212 1 • 

4 

*®m*<& & fens 

[0018] fS*«4 HEtt*>8HIC *& fc, f-A'tf 

B*lfflia«iS«i 9 fc8<45.t 5 fc»j*L**i< s fc 

mmmh'y^mtnmm^^ ? 7 *#£ck< 

I0 0 19]***6fce«©«llieJ:Si:. 

MdioHfUVtl IE < < 45. 
[0020] 

mm?* zmtm. 1 &, 

13 1 ~@ 5 ttHtttMattHI-*, 
[0021] BUc***i6J:9^ toiMtif^lMs 

©»«»4*S*WeWtfS*iiTV^. ##<S$i54ttl 
[0 0 2 2] K 3 ©TafllCtt, 

6 XVastMiQ 7 ASEffi $i^■CV^ 
*. KlIMff 6 O±aM0», -r^*-^ K** 5 K 
a»*#iT^«. JRlttftte &|K2»ftff7j:«!>HlC 

[0 0 2 3] Hil«***i6J:5lc, fv^Stt* 
o^AttMMKte, 7«k!)t±Si:«i5«fc?»iJgfi£^ 

6. 7 WrtSU^lCtfc^TSK 4oT^6, rCD^r— > 
[00.24] ^*9fl5^ffltdr-^^8©rt3® 
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NO. 21 10 P. 8 



5 

\t±9 5 y7 77^&£A^iM££ftfc-*y MK«re 
*>9, *0J?3ttftrafflH&+mmT?&5„ SrfWlO 

5 y ? 7 ^ 9 ©ttB-f ft&lj&JhtSfc 

[0 0 2 5] *HteB®tfc^Tffi^bH5*7 5y^ 

/<f^ii'-F7YH (dp f) i^iias. a 

2, R|3fc7i*£*l5J:$l=s *Hffi$8©££*9fc, 
&&<I<&7 < M F 1 SrJfcfcT-ftfct* w t kli oT 

*FlttEfl&#-e*>-3-C\ ^©^-+Stt3 3mmX 20 
3 3mmX 1 6 7mmt*)5. E£&ft©7.< A^Fl 

[0026] £tlfe©7^^Fltt. •fe7^y^flfcl* 

*MBS*fil*k)«ISfti:t-C» «Atf 30 

[00 2 7] B3$?tc*3*iS*?lc, itvb«?7^^ 

5gfc£iSlffl Lfcgfc l±, mWHtfHkMWa Lit t f 

7-f A^F 1 fctt, KiS»E*«tt*'<ft1fi»o|tii3L 
l 2l^**o«»*l^^|c»oT^WIttK»J«*^^•C^^*. 
&Sil?Li 2li»v^Hll 3 KioTS^fcttSJ&ft 

pt*) ^*«>«o^«3c*ftt;*©i«fc*«»^6»ft« 
i>t *u&>-# ©8® 9a, 9 b ofliicis^Tftitfc 1 4 

(rtT?tt#AffRfl^*»*) fcJ:9«JfcS*tTV» 
*. £oT, «8E9a, 9 b£#i UC*$iifrte«« 
KtrMLT^e, 7^^fik:«:, mm 

I* 2 0 0i@/-fy^fI«ltK^^n, -fe^Hl 3©J?£ 
(40. 3mmn(|&K:5S:££tW ir/Hi"*^ I* 1 . 8mm 



- "~ "#|T2 0 0 i-I6212r 

6 

«flH8B9bfc»^rWaUTV>S. 

10028] 7^7F10^J$£C?L&fi:ljim~5O 
iin, §fefcte5tfm~20i<m't?fc«Ci:#<?*L 

*S74/W?Fl<&aft*»J#gt<ft5. 
^?Lg*J5 0^m$r^^5t, toM^***!*** 

[0 0 2 9] 7^^F1»^?L*I43 0%~7 0%, 
$?>ttt4 0%~6 0%T*i35rtW*LV\ g?L^ 

ti3o%mx&zts 7<w7immz% i o+% 

fc7L$aS7 0%&tg*.Si\ 

J3**W»«*>5. 

[0 0 3 0] 02, 03«^§h,*i?IC, 6$ 
<074A/9 Flit, ftJ3ffi|Sl±#*?Sy<i>S;'-Vl4t 
Jgl Sfc/hL-CSVMcg^SftT^S. #HJB 
JB$©i?7 5 y 7#->-A'$fJi 1 5 fcoVvtpftfciS'* 
3. 

[0031] mjfa^-^*r® 1 6 its < i %wm 
[oo3 2] m$i*s--/i>m%±*immmb u-c 

tt, •>'l)*-7/V'57-7 7-l'^, A9<f h77-f'<. 7 
A» S T" 7 7 >f ^<&t/-> !J H 7 7 'f < 

/<^SR-f5it^a*U>. i/y*-7^S7-t7 5 

[0 0 3 3] C©^, v'-^Mfc*Jlt6^'J*-7/U 
?7-fe?5?'^77^©^S«:, @#a?l0gS 
%~ 7 0 Sfi%, » * U < tt 1 0 4 0 Sfl%. 
it?»4L<«:2 0Sfi%~3 0SS%T?&5. **ft 

[003 4] -yy*-7^57i»7?y^77-l'^*J 
ftS^a V h-t^fitts lSf%~10tfi%, 
<lilia%~5a*%, <kt>JJ£L<ttltt%~3 

^5 0Sfi%«rj®^.5t> 7^/^F10^StS^f+ 
V>Tt4 5*>6)l?fc5 c - ...... 
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[0035] *s])$-7fr%i**7%yfi77'<'«'>& 
iJfcgtt, lmra~l 0 Omm, 1&£ L< It 1 mm~5 0 
ram, J;9ff*U<ttlmm^2 0inni*ea!>«. ffl&& 

tftV*»feT?*>5, JRKjWl 0 0mm&j@*.Si\ & 
#ft<ft9, 7*A*FilW>WHHfc«*T«B<#» 

[oo36j mmi<"-m\c$*tiz&i&>u y?ti 10 

Tit, f y * -JWXFT*' % i~ */MHW&bt9tt < 
Alt, fy#!/W*A^U*t<, »RCJ:9«*KS 

tirsit, @$*mgs%~3ots%, #*ura 

lfi&%~l 5fi&%, i90*L<tt5tfi%~9S 20 

[0 0 3 8] ifflEf -A#fc**ft*#*'<'f f^i t 
•CB«*tt*«W^##* t < s # y tf=*7*=- 

h*i/*/uo-*jfcbltfft«*ft<£M*£l±o# 
*tJg#*9«F*W% tftfeflft****, W=*A*f* 

ft3E®t£&tt£t5fc«>, IWLWKfcJs^'tfcftfcfcfc 

[0 0 3 9] reDt£\ ->-A'#|£*5rt5#A'#*SO { 

1S&%~ 

5. 0SS%, »*KltO. 2fig%~l. Ofitt 
%, J:*>#*t<»0. 4fifi%~0. 6g&%-C* 

v-^iiV«*«(i-*wi!i»"et«v^»6T»»6. ft 

ftfc5^A#jW»fc*6Rfc, s^-aW©** 40 

[0040] i5aa'>-/v#fw^t*v§Mi!Kt : f i tx 



• • ' — • • • wbtzto-o i - r e 2 r 21 

8 

[0 0 4 1] ±BWi*ftt]*fll»»*«tt*0«»'<? 
■fe 9 5 y 9 7 7 4 * t B8i!**tV »i V» 5 ttJM*fc 5 

[0042] «fliSS»*ro^Wfttt, 

#T3S£%~8 0SS%, *F*t<ttl 0£S%~6 
0Sft%, J:0ff*U<tt2Ofia%~4OfiSK** 
6, 2tl!a*3tfl%*ii-efcS£, i/-Mftli5© 
8&gig*©JST«:jS <*»e>"C*>S, «tl#8 0 

[004 3] mmm&xrtmti. 0. oi»m-i 

OOiim, #*U<tt0. lj»m~l 5*tm, ±9£f* 
L<tt0. Ijim~10jim-?fe5. WlOOfim 

[0044] 02^l=**it5J;5«c, J|s5i^<i©-t 
9?y^7^^«d#9©^HH9 cleft, -1:95 j/ 

^H3j»b*enflj*iiiiB#wiji**i.T^« t r©m 

fi*^gl6tt, '>ft< ktefS.ytimRtf'W 
?*4: i UT^tr* 9 5 y ^tf^S-ffl v S 

«fc^. MB/M yy*4 U-Ctt, *sy**/A*7*'$1r9 
A>$nZyt£jSiW<4 y?*%m^zk&£MM\ # 
lfiH#fcf«Sft5*I^V^«rJBv^51i:#J:v>. 

Syy«Oli:««ffi ; 7 L t4Wyy*Sr^LXSV^fc^ 

$ftfct»t?&5it^a[*u>. ft*, mamBi 

6ltJ^-A4TJS 1 5 tH«lw*f*t*rlBv^*Sft*i 

fc^sgf l<, »fctt*<nc«»*iBv^T»j«*fta 

[0 0 4 5] 8flia»^il 6©ff$tt0. 1mm- 10 
mmT&i ~ i3iU< , $&li«0. 3rara~2ram-e 
*>5rii5J:<, ftfcJtO. 5mm~lmm-efc5ri 

/l.^^#9©^S®9 cfcfcaiHCil 7tAft|zaft 

St. jmtMUUcttofcQ, *ft»94»«i*ttft 
Lfc 9 tS**ft**a*»?»"C*5. 
[ 0 0 4 6 ] ftfe, 'y-*m 1 5 (iogaitilM 1 6 X 
"3t>S<ft5<t5l^^$ft*Ct^if*L<, mtts 
tlto. 3mra~3mmro®Hrttf-tCOj;5IC}g^$ft 
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9 

9**<fc«**fc»*tT*<rifcj:9, mm* 

10 04 7] PaOffffiJSl 9074*#Wlk 

(fiD 4 CT* »HS AiBtt 1 8 «r#RI) . 
WfcV5i> SftBBSSPtt, ft^SR-O. lmm~l 
OmmOAl^, ££>fcliO. 5mm-2mm53fiB 

[0048] ft**feR**0. ImmfeTBSi. 

fStttf* 5 

[0 0 4 9] -*s *$Ni&Rall0nim£j8*.Si, 

[0 0 5 0] ft*, *B»18lc:|3l7**$¥ftROfi 

Ml6tfc*J;^. W:, IS©*?***?**'** 20 
£ft9*g^*¥l«*B5lcS^Ti»Bt$. 
[0 0 5 11 S-f, fttiu&MJM'tmtz-tfS.yi' 

ammMM**-* hf±m^xm^<x^\ 

[00521 *75y**»*7y-i:bTI*, ftflft 
UftJletflll^v^atftkftBlfSlMfrfoBd-b, 30 

<3ii$bfcfc©&;sv^. itibs^-^i-ib-cfi, & 

£U A»ofttfbfcfc0*fflv*3. i^A-WMMffl'* 

iitii, swiMfc m'<<(>y, urn** Ms m 

[0 0 5 3] fcfc, ||&53*5Sy*J10ft*7i>-«:iftH 
jJOHtfcaAU 4»o^H*r^br*H«lB8«fc}¥b 

ft* MOW U BAtt«0/N=#Aj*JW»«II»^«rl» 

[ o o 5 4 ] ffr^-c, jag ■ m%&mfi>m£.®%. 

b-C*tt*«rffV\ /N=*AriOB(K0»fffaiWJ]:#l 
4«r*4fc«»3**. -©<fc?fcbT#&;fc5#?l.g 

»<isas«6is*»«>7 ^/u^ f i is, *m&x\±tnz 
±x<r>*><r>$®n&fcx»>z. 



4$§i-2 0 0 1-1 6 2 1 2 1 
10 

**o«L*lr8 5%~6 0%fet*fc«blC, 
X-tt.mm&*:2 1 0 0^-2 3 0 OtXSiJgbT^ 
«. *fc, ifefcftlffi&O. l*H~5l*infcRSb-C^ 

©fc#©#B&©Eft££E£ bTV^, 

[0 0 5 6] &M\Z.&ZX7 4fl>9Fl<0ftmm 
fc*9 5y^R*^4*Tili*»l*bte<ls 
©JtfcS^A#g#j8JfK-xh££*t3. -tbf, 
w£>,}:5fc7.</l'*Fl&l 6fefflV\ *©0.flffi|Pl± 
*ZVMt«*bT-*fc+*. r©#£?tt, 05 

(a) fc**Ji*J:7K, VtSytyjMfMrtoi 
Att£*£ L-CWEEWfflftlrSb'Cv**. 

[0057] KMbt^nm miyjfrm 
%T&mx®t>hitmffiEmvim&# 9 a*ww 

b, *t.JB*fc*i»t»3RB»»«r|»*bT*fl^»*rBjl 
5. *©8£, 125 (b) |Ot3*i6J:?|£, BrEPJJg 
ttOt7S7^7-f^#**9Wl»6*t«. **, ft 
»*yMcJ:o-C»fcl!HSfflbfcBK*v^tt. */t/S 
l 3#»£tt£*ISttbeft»>, H*fcb-C*MIH9 c 

ICDflfiil 7AST?^5 0 ftJHWWcjavvrcteHAl 
7fi, 0. 5mm~lmmg*©t>© , ?*K>T, 

[ 0 0 5 8 ] ^< poaflnniMnui-eMc, wm*s~A> 
mmm*-* v*wmmm&x«-* > t br 

©-LtdS-fc^tS. ::©&, &«tt£tTAiiftl»9 
rtXfifcffK Mfi^Jgl 6©7^/^«f#^t*5 

tt5w«a»cftiisji8^fat*, mt 
am&mmi 6&*tt$w(tofe7*7 

ttttRoAIEni 8 W&fifcSftS $B59 
a, 9b(Ctt^UJbT^fc*iI<0'<-^b , bl^*^n 

[0 0 5 9] ^LT, »±©JS;j^ 35 (c) l^$tt, 
5-t7 5y^7^^^#ft:9*s^t2>, Ifclw, ±* 
O-fe 7 ^ v 9 ? 4 /^tlMM 91'* StSST h 7 y 7*^ 

[0 0 6 0] i ^y/8rtfclR»S*Vfc-fc9S v97 
^^^«^»9l?ltt, ±atfl!|jSB9aOffli!6^lm^ 
*Hlt»S*u5. «l»fiff6lr8'C*l&S#VT<6»« 
#*WU *f, Jb«W*iB9alc»k»-CHP+6't4i'j 

leasts. ^v % ^> r©tim^H;-feA'Si3Sraja 

U *Jilcll»bTV^ifA'» WfeT*«*iB9bfci8 
|»*Af>HP*^bT7^^F i©T*«ilffl9 bi» 
A«l 3«riai-5ri:^#T, ^rd^h^yy^^ 
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" "" - - " ' '-To- 
ll 

[006 lj 

immvmm mmi) 

(1) afMi^5 1. 5SS%i|SS!^^ 

$5fc2 2S£%i£&5tig#U ^tntii^H^ 
(*9vHr/H3-*) t*i£Wen.6. 5 

ms%, 2otfi%fojatrsi««tfc„ tutsig 

[0 0 6 2] (2) ftUU CO£fiSy&#£-v^0&?£ 

X220 0"CXffySm^Vlt. £7LS? 

J>ft<D&m%& 7 -f^Fl 20 
[0 0 6 3] (3) \7\y977** (7;>St^y 
^-ht??^?^^ fay h-g-^3%, fS$ 
fi30. lmra~100mm) 23. 3fiS%, ¥*Uf& 
€10. 3/i mO&fcj£i|?|&* 3 0.2 MW 
V^irbt©'>yA//l' (iM^S iO»03tlf*tt3 0 

■feyl/o -* 0 . 5 3 9 fiS%£g£ • EM 

[0 0 6 4] (4) 7^yV^Fl©^ffi(C:S!}|a 

^ia®m±Sri:^(c«t*-«r*:^ii^ 5 0*C~1 0 

r i -Ctti/WUttl 1 5 <75I? £ £ 1 - 0 mmfcSij£ L 

it. 

[00 6 5] (5) Rli, hSrHJSLTWB* 

ffl^-^h$ri5-ic^l,fc 0 -tt-Cs 5 0t;~ioo 
^XlBfr^^-e^JSI'SftJVT, ^$0. 6mra© 

[ 0 0 6 6 ] * uc r <o®. mmmm 1 e 

ot, ft^^R=ii&lmmWfftffim 8£$fi£Wu 
*LT, ±lB4>J;$fCLT#k;h.fc&&tt9a«-3r£l*l 



— ' -~" ' #3200 1-1 62 1 21 

12 

t v <>\>* f 1 1 <»mm. wmm 1 e t 
#is&, BQCifi?^® 1 6 m\^7 vt*kmm*><b 

[0 0 6 7] SrSWl0^%Wtfc^fi6-C« 

lmm~l 0 0 mm) 2 5S&%, ¥$*£® 1 . 0«m 

WtS^V UT<0*y bf^TA-3-^0. 6 St 
%&tJ<7/W=^l'3 7. 5SS%fe^-iftit«Uft:^© 

^^«^#9€rft®Lfc. |Q£iWI!Ml6«>B«it 
0. emmUU^U. 8roftS$£i|±&Rf4i|lijlm 

[0068] ^eux, *jawitPH!w>rtiisas*rfTo 

1 7 F l i: ro^lfgp^s E2i2i»^i 1 6 t 

[0 0 6 9] tfc, ^#»9 0)gffll«Ft*5V^^«^ 
®9clCttTO^ftf. L^tW^UA:^^ 

(3S1S0J3) ASMS tt* *»*y*7r-f/< (7^5 
lmm~100mm) 2 3^S%, ^i&KtS 1 « mW| 

V)v (7*zi~/»<Dm&ft2 0%) 8fis%, m 

^y^tLX<D^\^/Vu-^Q. 5lS%Xt/7 
•fe 1-^35. 5lt%S:^-}SaiLfcfcO«r. MB* 

fl£95r^SlLfc. POOflmil 6Oj?^tt0. 6mmlt 
•S3&U- l 8 (0*^*SRtti^ 1 mi&Kfttl, — 
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It. 

[0 0 7 0] mm tmvmmzn-? 

ty-iMFl bQMlfato* D0fl*!H»l 6 bf-fr 
too 7 1] tit, &£K9<D&mkWXi<MV% 

(MM 4. 5) *ftfl4-C& WEffiftMl 8 ©IPS 
£0. 4tttnKiS3t«ii:t>U:, ABSl 8<0ift$¥ 
SR&iKlO. 2mmfci$£Lfc. *H£tft-0#«lCO^ 
TttUffcff 1 IcijS-f 5 J: 5 ic Lt 4 * 7 S y * 7 ft>9 
***9*fl*Ufc. 20 

loo7 2] HJSflssTtt, taiiajifffiiie©^*? 
smmics^Lfc. %hmoim\ci^x\±mwi 

SUA:. 

[0073] £fc6£o^?^m&n*0MHUt 
mm mm\ts mm 9 c &wmm is* 

l c»fs J: 5 £ UT, 5 y * 7 a a,9%& 
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